NKX3.1 activates cellular response to DNA damage.
The prostate-specific tumor suppressor homeodomain protein NKX3.1 is inactivated by a variety of mechanisms in the earliest phases of prostate carcinogenesis and in premalignant regions of the prostate gland. The mechanisms by which NKX3.1 exercises tumor suppression have not been well elucidated. Here, we show that NKX3.1 affects DNA damage response and cell survival after DNA damage. NKX3.1 expression in PC-3 prostate cancer cells enhances colony formation after DNA damage but has minimal effect on apoptosis. NKX3.1 also diminishes and regulates total cellular accumulation of gammaH2AX. Endogenous NKX3.1 in LNCaP cells localizes to sites of DNA damage where it affects the recruitment of phosphorylated ATM and the phosphorylation of H2AX. Knockdown of NKX3.1 in LNCaP cells attenuates the acute responses of both ATM and H2AX phosphorylation to DNA damage and their subnuclear localization to DNA damage sites. NKX3.1 expression enhances activation of ATM as assayed by autophosphorylation at serine 1981 and activation of ATR as assayed by phosphorylation of CHK1. An inherited mutation of NKX3.1 that predisposes to early prostate cancer and attenuates in vitro DNA binding was devoid of the ability to activate ATM and to colocalize with gammaH2AX at foci of DNA damage. These data show a novel mechanism by which a homeoprotein can affect DNA damage repair and act as a tumor suppressor.